Effect of ambroxol on pneumonia caused by Pseudomonas aeruginosa with biofilm formation in an endotracheal intubation rat model.
Pseudomonas aeruginosa, especially the mucoid phenotype, is responsible for most of the morbidity and mortality in ventilator-associated pneumonia. Although ambroxol is widely used in neonatal lung problems as a mucolytic as well as an antioxidant agent, its anti-infective role is not well demonstrated by studies in vivo. To explore the effect of ambroxol on the biofilms of mucoid P. aeruginosa and on the associated lung infection using a rat model. We developed a rat model of acute lung infection by endotracheal intubation with a tube covered with mucoid P. aeruginosa biofilm. Then, we studied the effect of ambroxol on the biofilm using saline treatment as a control. Subsequently, we studied the microstructure of the biofilm, bacterial count in the tubes and lungs, pathological changes that occurred in the lungs, and the cytokine response. Alteration of the microstructure of the biofilm with ambroxol treatment was demonstrated by scanning electron microscopy. The bacterial counts on the biofilm-covered tube in the ambroxol-treated group were significantly lower than those in the saline-treated group on both post-bacterial challenge days 4 and 7 (p < 0.05). The bacterial counts in lungs of the ambroxol-treated group and of the saline-treated group on post-bacterial challenge day 7 were not significantly different (p > 0.05). The pathological changes in lungs were milder with the effect of ambroxol. The cytokine responses, namely the level of IFN-γ and the ratio of IFN-γ and IL-10, were also reduced with the effect of ambroxol. We demonstrated that the ambroxol treatment could destroy the structure of the biofilm on the tube used for intubation and decrease the bacterial load. Further, the reduced cytokine response and milder pathological changes in lungs in an endotracheal intubation rat model indicate that ambroxol can attenuate the damage caused by biofilm-associated infection in the lung.